The amounts of C, N, and P added with the manure were calculated using average values 5 derived from four studies (Arrivets, 1974; Sedogo, 1981; Bonzi, 2002; Kiba, 2012) (Table   6 S1). The manure was considered to have a water content of 20% at the time of application.
). All biomass data since 1975 were available except for 1980 when sorghum yield The N losses by leaching were set to 10 kg N ha -1 year -1 which is the order of magnitude
43
given by Lesschen et al. (2007) and Bonzi (2002) . The N losses by denitrification were 44 calculated using the equation given by Lesschen et al. (2007) . The N losses from the added these losses were due to volatilization. Since the slope of the field was limited, we assumed 49 that losses through runoff and erosion could be neglected (Hien, 2004; Bonzi, 2002) . No 50 information was available on P losses to water. Lesschen et al. (2007) considered P leaching 51 to be negligible but this was probably not correct in the MINFYM2 treatment. The following 52 equations were used to calculate the different outputs:
53 Noutputs = Ncrop products (grain and straw) + Natmosphere (N 2 O+NH 3 ) + Nleaching (4) 54 Poutputs = P crop products (grain and straw)
55
The N and P soil system budgets were calculated as follow:
56
Nsoil system budget = Ninputs -Noutputs (6)
57
Psoil system budget = Pinputs -Poutputs CHCl 3 or not as described by Vance et al. (1987) . The C and N concentrations in the extracts
76
were measured with a Total Organic Carbon analyser TOC-L and with a Total Nitrogen 77 measuring unit TNM-L (Shimadzu, Kyoto, Japan). The total dissolved nitrogen (DN) of the 78 non-fumigated sample was taken as a proxy for soil mineral N. Microbial P (Phex) was 79 derived from the difference in resin extractable P of soil samples fumigated or not with 80 hexanol after Kouno et al. (1995) . Resin extractable P was then measured colorimetrically.
81
Based on the recovery of an inorganic P spike, Phex was corrected for sorption of P released 82 from microbial cells during extraction. We corrected for incomplete microbial C, N and P
83
extractions by using the k C , k N , and k P factors mentioned in Table 1 (0.45 for C and N and 0.4 84 for P) in order to compare our results to those presented in this Table. The average values of 85 total P, C and N, organic P, resin extractable P and microbial C, N and P concentrations of been determined each year. Therefore, they were averaged across treatments and years to 95 calculate N and P outputs with grains, and the return of N and P to the soil with crop residues.
96
Since N concentrations in lupin straw were not available, we used a typical value of 9 g N kg McKee and Eyre (2000) . The total C, N and P inputs were calculated with equations (1), (2),
105
and (3).
106
Given the difficulties of estimating the losses of C from the soil to the atmosphere we relied 
113
The losses of N and P due to the export of wheat and lupin grains were calculated knowing 114 the biomass produced and the nutrient concentration. The losses of N due to stubble burning 115 were estimated to be 100% in burnt wheat straw and 30% in burnt lupin straw, which drops 116 leaves early and does not burn completely (Heenan et al., 2004) . Bünemann et al. (2006) 117 estimated the losses of P due to burning to be 50% in wheat straw and 15% in lupin straw, as 118 a fraction of the P was returned to the soil as ashes, while the rest was transported away as communication). The total N and P outputs and budgets were calculated with equations (4),
127
(5), (6) and (7) including the outputs related to burning.
128
The soil data shown here originates from Bünemann et al. (2006) and Bünemann et al. The annual inputs by wet and dry depositions were taken from Bosshard (2007) for N and 171 from Spiess (2011) for P. The total N and P inputs were calculated with equations (2) and (3).
172
The annual C inputs and the changes in soil organic C stocks were quantified for each The total N and P outputs from the soil/plant system were calculated as the sum of N and P
179
exported by agricultural products and of N and P losses to the environment (water,
180
atmosphere and deep soil horizons). We used the average annual exports by products from Table S1 . C, N, P concentrations in the manure used in the Saria field experiment, Burkina Faso. Table S5 . Element inputs and outputs in the Wagga Wagga field experiment.
340

Treatments
WL-M-C WL-B-C WW-B-C WS-M-D WS-M-C
Inputs with seeds C t ha -1 year 
